Validation and Verification

Lecture Objectives:

1) Define validation and verification.
2) Explain the term IV & V.
3) Define the terms ELi'_tr error, and failure.
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4) Define tgiting, test failure, and debugging.

. h_'—__--.
5) Explain the reWents for a fault to be observed (Reachability, Infection,
Propagation) S— —

6) Explain the concept of test case values
7) Explain expected results

—

8) Explain test set.

9) Explain test script.
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Discussion

e What s verification?
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Validation and Verification
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Definitions (IEEE)

e Validation

— The process of evaluating software at the
end of software development to ensure
compliance with intended usage
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* Verification - ~‘7/ ,/,ﬂ /%’/}Ml?/}@”
— The process of detérmining whether the
products of a given phase of the software
development process fulfill the
requirements established during the

previous phase
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— Activity is done by rlon developers

* Verification

— Testing of the software =

* Validation

— Ensuring that the software meets the
customer’s needs
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Independent Verification
and Validation (IV&V)



Disclaimer...

* Like any field, software testing comes with a
large number of specialized terms that have
particular meanings in this context

* Some of the following terms are
standardized, some are used consistently
throughout the literature and the industry,
but some vary by author, topic, or test
organization

* The definitions here are intended to be the

most commonly used
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Wﬁ] é-:*Software Fault- A defect present in the
1 _ .
< M;J{fj"sgjftware _~> L/)’mj /Mf’ / ///-Q_

Software Error — An incorrect internal

A = state that is brought on by a software
W fault.
-
O «/Software Failure — an externally visible
"é' incorrect behavior of the software.
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Discussion

—% Why do faults cause failures?
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 Why do faults not ¢ause failures?
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Why will a fault manifest

—~. Reachability : The location or locations
in the program that contain the fault

must be reached — 7,/ . é,//
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. Infection : The state of the program

must be iﬁncorre_c:c) 5”%? 7/4} .

. Propagation : The{nfected state must
propagate to cause some output of the

Cprogram to be incorrect
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itself as a failure?



Testing Demonstration

class Class Model/
absoluteValue(int) :int
]
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;' & main(stnng[]) :void




Testing Definitions

Test Case Values < ] V;/V‘/; 7/# /O)ﬂ
>

— The ingut necessary to complete some x5,
execution of the software under test

~
Expected Results —/,. / /¢ 4
— The results which are to be produced if 5’?’

and only if the program satisfies the
intended behavior

Test Set

— A set of test cases used to test szftware

Executable Test Script /xﬂ"/ }; W‘/’§?/‘7
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— A test case that is prepared in a form

/éxecuted automaatiﬁ@n the test
software_and produce a report. .




